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(57) ABSTRACT

The present disclosure provides a method and system for
saving battery power. The method comprises: determining
whether a new program has been initiated by a user and, when
anew program has been initiated by the user, storing the new
program initiated by the user in a history database; determin-
ing whether the user is connected to a network and, when the
user is connected to a network, storing a network connection
record of the user in the history database; determining
whether a battery level triggers a dynamic power saving
schedule and, when the battery level triggers the dynamic
power saving schedule, performing the power saving sched-
ule using a power saving scheduling engine; and determining
whether a screen being turned off triggers a dynamic network
schedule and, when the screen being turned off triggers the
dynamic network schedule, performing the network schedule
using a network scheduling engine. The method for saving
battery power according to the present disclosure provides an
improved intelligence in program control and/or network
management.

18 Claims, 7 Drawing Sheets
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1
METHOD AND SYSTEM FOR BATTERY
POWER SAVING

This application is the United States National Phase of
International Application PCT/CN2012/086160, filed Dec. 7,
2012. This application also includes a claim of priority to
Chinese Application No. 201110409204.7 filed Dec. 9,2011.

TECHNICAL FIELD

The present disclosure relates to a method and system for
saving battery power, and more particularly, to a method and
system for intelligently controlling to save battery power in a
mobile device (e.g., an Android mobile phone).

BACKGROUND

There are currently some software products capable of
saving battery power for mobile devices, including JuiceDe-
fender, Kingsoft Battery Doctor, DX Power Manager and
other small products provided by Android Market.

The existing functional software products provide funda-
mental functions for prolonging lifetime of a battery after it is
charged, including mainly program control, network man-
agement and the like. However, they are not sufficiently intel-
ligent and the above functions generally require at least some
manual operation by a user.

In particular, in the program control, the existing functional
software products only provide power consumption data and
a manual selection by the user is needed to terminate any
power consuming process. In the network management, the
existing functional software products only provide the user
with a prompt for manually disabling all network connections
in the event of an extremely low battery level or force to
disable network connections in a standby state, which
degrades the user experience.

There is thus a need for a method and system for saving
battery power with an improved intelligence in program con-
trol and/or network management for a mobile device.

SUMMARY

It is an object of the present disclosure to intelligently
reduce the power consumption of an operating system of a
mobile device (e.g., an Android mobile phone) at the appli-
cation level, thereby prolonging the lifetime of a battery after
it is charged.

In the power control, the present disclosure can intelli-
gently and dynamically deactivate a power consuming pro-
cess based on user habits, without affecting the user. In the
network management, the present disclosure can intelligently
and dynamically disable a network connection during a pre-
determined period and predict a period of time during which
the user will use the network based on user habits, thereby
maintaining the network connection when the user may fre-
quently use the network, without causing the user to suffer
from frequent connection losses.

According to an aspect of the present disclosure, a method
for saving battery power in a mobile device is provided. The
method comprises the following steps of: determining
whether a new program has been initiated by a user and, when
a new program has been initiated by the user, storing the new
program initiated by the user in a history database; determin-
ing whether the user is connected to a network and, when the
user is connected to a network, storing a network connection
record of the user in the history database; determining
whether a battery level triggers a dynamic power saving
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schedule and, when the battery level triggers the dynamic
power saving schedule, performing the power saving sched-
ule using a power saving scheduling engine; and determining
whether a screen being turned off triggers a dynamic network
schedule and, when the screen being turned off triggers the
dynamic network schedule, performing the network schedule
using a network scheduling engine.

In one embodiment, the method for saving battery power
further comprises: initializing the method for saving battery
power before the method for saving battery power begins.

In one embodiment, the step of storing the network con-
nection record of the user in the history database comprises:
determining whether there has been a record for the network
to which the user is connected in the history database and,
when there is no record for the network to which the user is
connected, creating a record for the network.

In one embodiment, the step of storing the new program
initiated by the user in the history database comprises: deter-
mining whether there has been a record for the new program
initiated by the user in the history database and, when there is
no record for the new program initiated by the user in the
history database, creating a record for the program.

In one embodiment, the step of storing the new program
initiated by the user in the history database comprises: return-
ing to the step of determining whether a new program has
been initiated by the user after storing the new program ini-
tiated by the user in the history database.

In one embodiment, the step of performing the power sav-
ing schedule using the power saving scheduling engine com-
prises: returning to the step of determining whether a new
program has been initiated by the user after performing the
power saving schedule using the power saving scheduling
engine.

In one embodiment, the step of performing the network
schedule using the network scheduling engine comprises:
returning to the step of determining whether a new program
has been initiated by the user after performing the network
schedule using the network scheduling engine.

In one embodiment, the step of storing the network con-
nection record of the user in the history database comprises:
returning to the step of determining whether a new program
has been initiated by the user after storing the network con-
nection record of the user in the history database.

In one embodiment, the step of performing the power sav-
ing schedule using the power saving scheduling engine com-
prises: calculating a total power consumption value of all
currently running programs; comparing the total power con-
sumption value with a threshold W suitable for a current
power level percentage and listing each background program
among all the currently running programs in a scheduling list,
the threshold W being automatically adjusted based on the
current power level percentage and being proportional to the
current power level percentage; obtaining a program that is
likely to be executed next by the user and excluding it from the
scheduling list; excluding from the scheduling list each pro-
gram in a white list defined by the user, the white list contains
a series of programs defined by the user as not being con-
trolled by the power saving schedule; and automatically deac-
tivating or prompting the user to deactivate each program in
the scheduling list.

In one embodiment, the step of obtaining the program that
is likely to be executed next by the user comprises: treating,
by abackground engine, all the currently running programs as
a Markov stochastic sequence based on the history database,
$0 as to obtain a state transition matrix for any two programs
by analyzing transition relationships among the programs in
the sequence; calculating, based on the state transition matri-
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ces, a probability that each program will be the program to be
executed next using Markov process; and determining the
program that is likely to be executed next by the user based on
the calculated probabilities.

In one embodiment, the step of determining the program
that is likely to be executed next by the user based on the
calculated probabilities comprises: determining the program
that is likely to be executed next by the user based on a time
dependency, the time dependency being indicative of an
extent to which the program is dependent on time.

In one embodiment, the step of performing the network
schedule using the network scheduling engine comprises:
determining a current network environment using the history
database based on current time and the connected network,
wherein the history database stores a network environment
record associated with a network SSID and the time during
which the network is used by the user and specifying a policy
for managing a background network; and managing the back-
ground network when the mobile device is not used by the
user based on the policy for the current network environment
and a frequency at which the user is connected to the network,
s0 as to automatically connect to the network when the user
uses the network and maintain the network disconnected
when the user does not use the network.

According to another aspect of the present disclosure, a
system for saving battery power in a mobile device is pro-
vided. The system comprises: a storage module configured to
store a history database; a new program initiation determina-
tion module configured to determine whether a new program
has been initiated by a user and, when a new program has been
initiated by the user, store the new program initiated by the
user in the history database in the storage module; a network
connection determination module configured to determine
whether the user is connected to a network and, when the user
is connected to a network, store a network connection record
of the user in the history database in the storage module; a
battery level determination module configured to determine
whether a battery level triggers a dynamic power saving
schedule; a power saving scheduling module configured to
perform the power saving schedule using a power saving
scheduling engine when the battery level determination mod-
ule determines that the battery level triggers the dynamic
power saving schedule; a screen off determination module
configured to determine whether a screen being turned off
triggers a dynamic network schedule; and a network sched-
uling module configured to perform the network schedule
using a network scheduling engine when the screen off deter-
mination module determines that the screen being turned off
triggers the dynamic network schedule.

In one embodiment, the system for saving battery power
further comprises: a network determination module config-
ured to determine whether there has been a record for the
network to which the user is connected in the history database
and, when there is no record for the network to which the user
is connected, create a record for the network.

In one embodiment, the system for saving battery power
further comprises: an initialization module configured to ini-
tialize operation of the system for saving battery power.

In one embodiment, the power saving scheduling module
comprises: a total power consumption calculation module
configured to calculate a total power consumption value of all
currently running programs; a program list module config-
ured to compare the total power consumption value with a
threshold W suitable for a current power level percentage and
list each background program among all the currently run-
ning programs in a scheduling list, the threshold W being
automatically adjusted based on the current power level per-
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centage and being proportional to the current power level
percentage; an exclusion module configured to obtain a pro-
gram that is likely to be executed next by the user and exclude
it from the scheduling list, and exclude from the scheduling
list each program in a white list defined by the user, the white
list contains a series of programs defined by the user as not
being controlled by the power saving schedule; and a deacti-
vation module configured to automatically deactivate or
prompt the user to deactivate each program in the scheduling
list.

In one embodiment, the network scheduling module com-
prises: a network environment determination module config-
ured to determine a current network environment using the
history database based on current time and the connected
network, wherein the history database stores a network envi-
ronment record associated with a network SSID and the time
during which the network is used by the user and specifying
a policy for managing a background network; and a network
management module configured to manage the background
network when the mobile device is not used by the user based
on the policy for the current network environment and a
frequency at which the user is connected to the network, so as
to automatically connect to the network when the user uses
the network and maintain the network disconnected when the
user does not use the network.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart illustrating a process for starting a
method for saving battery power according to an embodiment
of the present disclosure;

FIG. 2 is a flowchart illustrating a method for saving bat-
tery power according to an embodiment of the present disclo-
sure;

FIG. 3 is a flowchart illustrating a process for creating a
history database according to an embodiment of the present
disclosure;

FIG. 4 is a flowchart illustrating a process for initializing a
method for saving battery power according to an embodiment
of the present disclosure;

FIG. 5 is a flowchart illustrating a process of intelligent
power saving scheduling using a power saving scheduling
engine;

FIG. 6 is a block diagram of a system for saving battery
power according to an embodiment of the present disclosure;

FIG. 7 is a block diagram of a power saving scheduling
module according to an embodiment of the present disclo-
sure; and

FIG. 8 is a block diagram of a network scheduling module
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

Reference is now made to various embodiments of the
present disclosure which are illustrated in the figures and
described in the following. Although the present disclosure
will be described with reference to the exemplary embodi-
ments, it can be appreciated that the description does not
intend to limit the present disclosure to these exemplary
embodiments. In contrast, in addition to these exemplary
embodiments, various modifications, alternations and
equivalents of the embodiments that can be made without
departing from the spirit and scope of the present disclosure
as defined by the attached claims are also encompassed by the
present disclosure.

FIG. 1 is a flowchart illustrating a process for starting a
method for saving battery power according to an embodiment
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of the present disclosure. Initially, at step S11, a program
interface for the power saving method of the present disclo-
sure is initialized. Then, at step S12, a white list defined by a
user is read and a list of programs currently consuming power
is also read. Here the white list contains a series of programs
defined by the user as not being controlled by a power saving
schedule. Next, at step S13, it is determined whether the user
has enabled the power saving method. If the user has enabled
the power saving method, the process proceeds with step S14
where the power saving method is started; otherwise, the
process ends.

FIG. 2 is a flowchart illustrating a method for saving bat-
tery power according to an embodiment of the present disclo-
sure in detail. After the power saving method is started at step
S21, at step S22, the power saving method is initialized. It
should be noted that, for the power saving method according
to the present disclosure, the steps S21 and S22 are optional
and can be skipped to perform the following steps directly.

At step 23, it is determined whether the user has initiated a
new program. If the user has initiated a new program, the
method proceeds with step S24 where the new program ini-
tiated by the user is stored in a history database. Then the
method continues. In an alternative embodiment, the method
returns to the step S23 to determine again whether the user has
initiated a new program.

If it is determined at the step S23 that the user has not
initiated a new program, the method proceeds with step S25
where it is determined whether the user is connected to a
network. If the user is connected to a network, the method
proceeds with step S26 where a network connection record of
the user is stored in the history database. Then the method
continues. In an alternative embodiment, the method returns
to the step S23 to determine again whether the user has
initiated a new program.

If it is determined at the step S25 that the use is not con-
nected to the network, the method proceeds with step S27
where it is determined whether a battery level triggers a
dynamic power saving schedule. If the battery level triggers
the dynamic power saving schedule, the method proceeds
with step S28 where the power saving schedule is performed
using a power saving scheduling engine. Then the method
continues. In an alternative embodiment, the method returns
to the step S23 to determine again whether the user has
initiated a new program.

Ifit is determined at the step S27 that the battery level does
not trigger the dynamic power saving schedule, the method
proceeds with step S29 where it is determined whether a
screen being turned off triggers a dynamic network schedule.
If the screen being turned off triggers the dynamic network
schedule, the method proceeds with step S30 where the net-
work schedule is performed using a network scheduling
engine. Then, preferably, the method returns to the step S23 to
determine again whether the user has initiated a new program.

If it is determined at the step S30 that the screen being
turned off does not trigger the dynamic network schedule,
preferably, the method returns to the step S23 to determine
again whether the user has initiated a new program.

Additionally, the creation of the history database is well
known in the related art. An example will be given below with
reference to FIG. 3. In this example, initially at step S301, a
monitoring process is started. Then at step S302, it is deter-
mined whether the user has initiated a program “app_name”.
If so, at step S303, the history database is searched to deter-
mine whether there has been a record for the start time (start_
time) of the program app_name, i.e., to determine whether
start_time has been assigned a value. If start_time has been
assigned a value, the method proceeds with step S304 where
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the current time is recorded as the end time (end_time) and
step S305 where start_time, end_time and app_name are
recorded in the history database in association with each
other. Otherwise, if start_time has not been assigned a value,
at step S306, the current time is recorded as start_time of the
program app_name in the history database and the method
returns to the step S302.

If it is determined at the step S302 that the user has not
initiated a program, the method proceeds with step S307
where it is determined whether the user is connected to a
network. If so, at step S308, the history dataset is searched to
determine whether there has been a record for the network to
which the user is connected. If there is no record for the
network to which the user is connected, the method proceeds
with step S309 where a network environment is determined
based on the current time and the network to which the user is
connected and the current time are recorded in a record for the
determined network environment in the history database in
association with each other. Then, the method returns to the
step S302.

If the determination result in the step S308 is affirmative,
i.e., if there has been a record for the network to which the
user is connected in the history database, the method returns
to the step S302.

Therefore, the created history database has stored therein a
record for each program the user had used and a record for
each network the user had been connected to.

FIG. 4 is a flowchart illustrating a process for initializing a
method for saving battery power according to an embodiment
of the present disclosure. This initialization process includes
the following steps. Initially, at step S41, a transition matrix
associated with user behavior is created from the history
database. Then at step S42, a network usage matrix for the
user is created from the history database. Next, at step S43, a
user application monitoring process is initiated. Finally at
step S44, a battery level broadcast receiver is created.

The power saving method according to the present disclo-
sure monitors any change in battery level. The power saving
schedule will be triggered each time the batter level drops by
a predetermined value (e.g., 10%). FIG. 5 is a flowchart
illustrating a process of intelligent power saving scheduling
using a power saving scheduling engine. After the power
saving schedule is initially triggered at step S501, at step
S502, a total power consumption value of all currently run-
ning programs is calculated. The power consumption value
can be calculated by a client in the following three aspects: 1)
screen display time occupied by a program, which is read
from a system configuration file; 2) CPU usage by a program,
which is obtained by calculating an accumulated sum of
products of CPU frequency and a CPU step in accordance
with the following equation:

processPower=ratio*tmpCpuTime*powerCpuNormal
[step]

where powerCpuNormal[step]| denotes the energy consumed
by each step, ratio denotes the CPU frequency and tmpCpu-
Time denotes the time for this step; and 3) network and sensor
usage by a program, which is read directly via a system API.
Obviously, the power consumption value can be alternatively
calculated using other methods known to those skilled in the
art.

Then at step S503, the total power consumption value is
compared with a threshold W suitable for a current power
level percentage and each background program among all the
currently running programs is listed in a scheduling list. Here
the threshold W is automatically adjusted based on the current
power level percentage and is proportional to the current
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power level percentage. Then at step S504, a program that is
likely to be executed next by the user is obtained and excluded
from the scheduling list. Next, at step S505, each program in
a white list defined by the user is excluded from the schedul-
ing list. Finally at step S506, each program in the scheduling
list is automatically deactivated or the user is prompted to
deactivate each program in the scheduling list.

It is to be noted that the step 504 of obtaining the program
that is likely to be executed next by the user is performed by
a background engine using a prediction algorithm based on
the history database. In particular, the background engine
treats all the currently running programs as a Markov stochas-
tic sequence based on the history database. That is, the pro-
gram to be executed next by the user is only dependent on the
previously executed programs. As an example, when a user
clicks a link in a program, the system will open this link
automatically using a browser. As another example, when a
user shares with his/her friends using applications such as
twitter and mailbox while he/she is playing a game, this
operation will be performed by the system by invoking a
corresponding program.

A state transition matrix for any two programs can be
obtained in probabilistic theory by analyzing transition rela-
tionships among the programs in the sequence. For example,
there are four programs: A, B, C and D and the following
matrix can be obtained:

A B C D
A 0 0.5 0.5 0
B 0.3 0 0.7 0
C 0.2 0.8 0 0
D 0.1 0.9 0 0

That is, when the program A is currently executed by the
user, there is a probability of 0.5 that the program to be
executed next by the user will be B and there is a probability
01'0.5 that the program to be executed next by the user will be
C. The same also applies to other elements in the matrix.

Base on this matrix, a probability that each program will be
the program to be executed next can be calculated using
Markov process in probabilistic theory. With the calculated
probabilities and time dependencies, the program that is most
likely to be executed next by the user can be determined.

The time dependency is indicative of an extent to which the
program is dependent on a period of time. For example, if the
user has played a game A at 8:00 pm every day within 10 days,
then the time dependency of the game A on the time of 8:00
pm s 1. If the user has played the game A at 8:00 pm on 9 out
of'the 10 days and at 7:00 pm on 1 out of the 10 days, then the
time dependency of the game A on the time of 8:00 pm is 0.9
and the time dependency of the game A on the time of 7:00 pm
is 0.1. As described above in connection with the process for
creating the history database, records for programs executed
by the user have been stored in the history database. There-
fore, the time dependency of each program can be determined
by analyzing the record for the program.

Additionally, in order to perform the network schedule
using the network scheduling engine, a current network envi-
ronment is determined using the history database based on
current time and the connected network, and, when the
mobile device is not used by the user, a background network
is managed based on the policy for the current network envi-
ronment and a frequency at which the user is connected to the
network, so as to automatically connect to the network when
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the user uses the network and maintain the network discon-
nected when the user does not use the network.

As discussed above, the history database stores a network
environment record associated with a network and the time
during which the network is used by the user and specifying
a policy for managing a background network.

Inthe present disclosure, it is determined based on the time
during which the network is used by the user whether the
network environment is an office environment, a home envi-
ronment or a further environment. Different policies for back-
ground network management are specified for different net-
work environments.

For example, if a network having an SSID of A is often used
from 9:00 am to 6:00 pm on weekdays, it can be predicted that
the network is an office environment. That is, a record for the
office environment can be stored in the history database,
indicating the SSID of A and the used time from 9:00 am to
6:00 pm on weekdays. Records for the home environment and
the further environment can be recorded similarly. The net-
work scheduling engine manages a background network
based on these network environments and a frequency at
which the user is connected to the network, so as to automati-
cally connect to the network when the user uses the network
and maintain the network disconnected when the user does
not use the network. If the user is connected to the network A
at 10:00 am on Tuesday, it can be determined from the current
time and the connected network that it is in an office environ-
ment and then the background network can be managed based
on the policy for the office environment and a frequency at
which the user is connected to the network.

Different policies for background network management
can be provided for different network environments. For
example, in the further environment (e.g., in a bus or a sub-
way), the user may occasionally use his/her mobile phone
during a certain period of time. In this environment, the policy
for background network management may indicate to adjust
the countdown for deactivating the background network
based on the frequency of use by the user, i.e., to prolong the
duration for maintaining the network connection in the
standby state in the case of a high frequency of use, thereby
preventing the mobile phone from being connected to and
then disconnected from the network repeatedly. In contrast, in
the office environment, the user may maintain a persistent
connection with the network. In this environment, the policy
for background network management may indicate to define
a long time threshold and disconnect from the network only
when the user does not use the network for the long time
threshold.

An exemplary embodiment of process flow will be given
below.

Normally, a user goes to office in the morning and returns
home at night every day. The user will access a GPRS network
on his way to the office. He uses his mobile phone to browse
news on the Internet and listen to music from time to time.
Occasionally he plays a game for a while on his way to home
at night.

Today he does not go to the office in the morning, but
instead attends a meeting at a conference center near the
North 5% Ring and goes back to the office in the afternoon. It
is assumed that his mobile phone is fully charged before he
sets out for the meeting in the morning. The whole working
process of the system can be described as follows.

After leaving home, the user browses news on the Internet
while listening to music. In the background, the system stores
in a database an operation record for each of a browser A and
aplayer B. When the battery level drops to 90%, a schedule is
triggered for the first time. At this time, the user may be
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listening to music in background and the browser program is
running in foreground. In this case, a scheduling system will
compare the power consumptions of these two processes with
each other. Although the power consumptions of the browser
A and the player B may both exceed a borderline, the system
will not deactivate the browser A since it is running in fore-
ground, but simply pops a prompt box to warn the user. For
the player B, the system searches historical records and finds
that the user often uses the player program B in this time
period and thus simply pops a prompt box to warn the user. If
the historical records in the system are not sufficiently spe-
cific, the player B may be deactivated by default and a corre-
sponding record will be stored in the LOG.

After arriving at the conference center, the user uses a wifi
(wireless fidelity) access point provided by the conference
center. At this time, the system detects that the user is using a
different access point than the networks he often uses in the
home and office environments. The current environment is
considered as “a further environment”. For such access point,
a network history record will be queried and it will be stored
in the database. If the user has not used this network before,
the connection to the network will be deactivated when the
user does not use his mobile phone. If the user uses his mobile
phone frequently, e.g., turning the screen on and off every
minute, the latency before deactivating the network connec-
tion will continuously increase with the historical use record
for the network SSID in the database.

Then, the user may execute a game C during a conference
break. However, the record shows that the use has never
executed this game in this time period (as he is working
usually). In this case, if the game is switched to background
and the battery level drops to 80%, the power saving schedule
will be triggered again to deactivate the game C. If there is a
twitter program D running in background and the historical
record shows that there is a high probability that the user will
use this program in the next time period, then the twitter
program D will not be deactivated.

After the conference, the user goes back to office. The wifi
access point is now changed to a wifi that has been recorded
by the system. In this case, the user unlocks the screen and the
system detects an access point by means of wifi scan. By
comparing the detected access point and the current time with
the network connection time and the network in the office
environment as stored in the history database, it is determined
that the user has entered the office environment. At this time,
a longer latency will be selected before disconnecting from
the used wifi network when the mobile phone is in the standby
state.

When the user goes off work, the battery level has been
relatively low. At this time, the user executes a game E he
occasionally plays. In this case, if the power saving schedule
is triggered, the system will learn from the record that the
game E has been occasionally, but not frequently, used in this
time period. Therefore, the system will prompt the user to
deactivate the program. Also, the system will disable the wifi
network connection since no familiar access point can be
detected on the way to home.

FIG. 6 is a block diagram of a system for saving battery
power according to an embodiment of the present disclosure.
The system for saving battery power includes: a storage mod-
ule 602 configured to store a history database; a new program
initiation determination module 605 configured to determine
whether a new program has been initiated by a user and, when
a new program has been initiated by the user, store the new
program initiated by the user in the history database in the
storage module; a network connection determination module
606 configured to determine whether the user is connected to
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a network and, when the user is connected to a network, store
a network connection record of the user in the history data-
base in the storage module; a battery level determination
module 608 configured to determine whether a battery level
triggers a dynamic power saving schedule; a power saving
scheduling module 604 configured to perform the power sav-
ing schedule using a power saving scheduling engine when
the battery level determination module determines that the
battery level triggers the dynamic power saving schedule; a
screen off determination module 607 configured to determine
whether a screen being turned off triggers a dynamic network
schedule; and a network scheduling module 603 configured
to perform the network schedule using a network scheduling
engine when the screen off determination module determines
that the screen being turned off triggers the dynamic network
schedule.

In one embodiment, the system for saving battery power
further includes: an initialization module 601 configured to
initialize operation of the system for saving battery power.

In one embodiment, as shown in FIG. 7, the power saving
scheduling module 604 includes: a total power consumption
calculation module 701 configured to calculate a total power
consumption value of all currently running programs; a pro-
gram list module 702 configured to compare the total power
consumption value with a threshold W suitable for a current
power level percentage and list each background program
among all the currently running programs in a scheduling list,
the threshold W being automatically adjusted based on the
current power level percentage and being proportional to the
current power level percentage; an exclusion module 703
configured to obtain a program that is likely to be executed
next by the user and exclude it from the scheduling list, and
exclude from the scheduling list each program in a white list
defined by the user, the white list contains a series of pro-
grams defined by the user as not being controlled by the
power saving schedule; and a deactivation module 704 con-
figured to automatically deactivate or prompt the user to
deactivate each program in the scheduling list.

In one embodiment, as shown in FIG. 8, the network sched-
uling module 603 includes: a network environment determi-
nation module 801 configured to determine a current network
environment using the history database based on current time
and the connected network, wherein the history database
stores a network environment record associated with a net-
work SSID and the time during which the network is used by
the user and specifying a policy for managing a background
network; and a network management module 802 configured
to manage the background network when the mobile device is
not used by the user based on the policy for the current
network environment and a frequency at which the user is
connected to the network, so as to automatically connect to
the network when the user uses the network and maintain the
network disconnected when the user does not use the net-
work.

The present disclosure provides a power saving solution
having an improved intelligence, without affecting general
functions. The present disclosure has the following advan-
tages:

1. User habits for using software on a mobile phone and
networks are recorded to create a history content database.

2. User behaviors in a next period of time are predicted
based on the history content database.

3. A power saving schedule is performed intelligently
based on the prediction result, thereby achieving an intelli-
gent power saving effect without affecting the use by the user.
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The invention claimed is:

1. A method for saving battery power in a mobile device,
comprising:

determining whether a new program has been initiated by

auser and, when a new program has been initiated by the
user, storing the new program initiated by the user in a
history database;

determining whether the user is connected to a network

and, when the user is connected to a network, storing a
network connection record of the user in the history
database;

determining whether a battery level triggers a dynamic

power saving schedule and, when the battery level trig-
gers the dynamic power saving schedule, performing the
power saving schedule using a power saving scheduling
engine; and

determining whether a screen being turned off triggers a

dynamic network schedule and, when the screen being
turned off triggers the dynamic network schedule, per-
forming the network schedule using a network schedul-
ing engine.

2. The method for saving battery power of claim 1, further
comprising:

initializing the method for saving battery power before the

method for saving battery power begins.

3. The method for saving battery power of claim 1, wherein
the step of storing the network connection record of the user
in the history database comprises:

determining whether there has been a record for the net-

work to which the user is connected in the history data-
base and, when there is no record for the network to
which the user is connected, creating a record for the
network.

4. The method for saving battery power of claim 1, wherein
the step of storing the new program initiated by the user in the
history database comprises:

determining whether there has been a record for the new

program initiated by the user in the history database and,
when there is no record for the new program initiated by
the user in the history database, creating a record for the
program.

5. The method for saving battery power of claim 1, wherein
the step of storing the new program initiated by the user in the
history database comprises:

returning to the step of determining whether a new program

has been initiated by the user after storing the new pro-
gram initiated by the user in the history database.

6. The method for saving battery power of claim 1, wherein
the step of performing the power saving schedule using the
power saving scheduling engine comprises:

returning to the step of determining whether a new program

has been initiated by the user after performing the power
saving schedule using the power saving scheduling
engine.

7. The method for saving battery power of claim 1, wherein
the step of performing the network schedule using the net-
work scheduling engine comprises:

returning to the step of determining whether a new program

has been initiated by the user after performing the net-
work schedule using the network scheduling engine.

8. The method for saving battery power of claim 1, wherein
the step of storing the network connection record of the user
in the history database comprises:

returning to the step of determining whether a new program

has been initiated by the user after storing the network
connection record of the user in the history database.
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9. The method for saving battery power of claim 1, wherein
the step of performing the power saving schedule using the
power saving scheduling engine comprises:

calculating a total power consumption value of all cur-

rently running programs;
comparing the total power consumption value with a
threshold W suitable for a current power level percent-
age and listing each background program among all the
currently running programs in a scheduling list, the
threshold W being automatically adjusted based on the
current power level percentage and being proportional to
the current power level percentage;
obtaining a program that is likely to be executed next by the
user and excluding it from the scheduling list;

excluding from the scheduling list each program in a white
list defined by the user, the white list contains a series of
programs defined by the user as not being controlled by
the power saving schedule; and

automatically deactivating or prompting the user to deac-

tivate each program in the scheduling list.
10. The method for saving battery power of claim 9,
wherein the step of obtaining the program that is likely to be
executed next by the user comprises:
treating, by a background engine, all the currently running
programs as a Markov stochastic sequence based on the
history database, so as to obtain a state transition matrix
for any two programs by analyzing transition relation-
ships among the programs in the sequence;

calculating, based on the state transition matrices, a prob-
ability that each program will be the program to be
executed next using Markov process; and

determining the program that is likely to be executed next

by the user based on the calculated probabilities.

11. The method for saving battery power of claim 10,
wherein the step of determining the program that is likely to
be executed next by the user based on the calculated prob-
abilities comprises:

determining the program that is likely to be executed next

by the user based on a time dependency, the time depen-
dency being indicative of an extent to which the program
is dependent on time.

12. The method for saving battery power of claim 10,
wherein the step of performing the network schedule using
the network scheduling engine comprises:

determining a current network environment using the his-

tory database based on current time and the connected
network, wherein the history database stores a network
environment record associated with a network and the
time during which the network is used by the user and
specifying a policy for managing a background network;
and

managing the background network when the mobile device

is not used by the user based on the policy for the current
network environment and a frequency at which the user
is connected to the network, so as to automatically con-
nect to the network when the user uses the network and
maintain the network disconnected when the user does
not use the network.

13. The method for saving battery power of claim 12,
wherein the network environment comprises an office envi-
ronment, a home environment and a further environment.

14. A system for saving battery power in a mobile device,
comprising:

a storage module configured to store a history database;

anew program initiation determination module configured

to determine whether a new program has been initiated
by a user and, when a new program has been initiated by
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the user, store the new program initiated by the user in
the history database in the storage module;

anetwork connection determination module configured to
determine whether the user is connected to a network
and, when the user is connected to a network, store a
network connection record of the user in the history
database in the storage module;

a battery level determination module configured to deter-
mine whether a battery level triggers a dynamic power
saving schedule;

a power saving scheduling module configured to perform
the power saving schedule using a power saving sched-
uling engine when the battery level determination mod-
ule determines that the battery level triggers the dynamic
power saving schedule;

a screen off determination module configured to determine
whether a screen being turned off triggers a dynamic
network schedule; and

a network scheduling module configured to perform the
network schedule using a network scheduling engine
when the screen off determination module determines
that the screen being turned off triggers the dynamic
network schedule.

15. The system for saving battery power of claim 14, fur-

ther comprising:

an initialization module configured to initialize operation
of the system for saving battery power.

16. The system for saving battery power of claim 14, fur-

ther comprising:

a network determination module configured to determine
whether there has been a record for the network to which
the user is connected in the history database and, when
there is no record for the network to which the user is
connected, create a record for the network.

17. The system for saving battery power of claim 14,

wherein the power saving scheduling module comprises:

a total power consumption calculation module configured
to calculate a total power consumption value of all cur-
rently running programs;
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a program list module configured to compare the total
power consumption value with a threshold W suitable
for a current power level percentage and list each back-
ground program among all the currently running pro-
grams in a scheduling list, the threshold W being auto-
matically adjusted based on the current power level
percentage and being proportional to the current power
level percentage;

an exclusion module configured to obtain a program that is
likely to be executed next by the user and exclude it from
the scheduling list, and exclude from the scheduling list
each program in a white list defined by the user, the
white list contains a series of programs defined by the
user as not being controlled by the power saving sched-
ule; and

a deactivation module configured to automatically deacti-
vate or prompt the user to deactivate each program in the
scheduling list.

18. The system for saving battery power of claim 14,

wherein the network scheduling module comprises:

a network environment determination module configured
to determine a current network environment using the
history database based on current time and the con-
nected network, wherein the history database stores a
network environment record associated with a network
and the time during which the network is used by the
user and specifying a policy for managing a background
network; and

a network management module configured to manage the
background network when the mobile device is not used
by the user based on the policy for the current network
environment and a frequency at which the user is con-
nected to the network, so as to automatically connect to
the network when the user uses the network and main-
tain the network disconnected when the user does not
use the network.



